Expression of the 72-kD heat shock protein is induced by ultraviolet A radiation in a human fibrosarcoma cell line.
The 72-kD heat shock protein (hsp72) belongs to a family of stress inducible proteins (heat shock proteins, hsp) and its expression is associated with increased survival of cells in culture following exposure to ultraviolet radiation (UV). Hsp72 can be induced by a number of stresses, including heat, cold, and toxic chemicals. The purpose of this study was to evaluate whether UV is able to activate transcription of hsp72. The human fibrosarcoma cell line HT1080 was used for these experiments because hsp72 is not detectable in these cells under normal culture conditions. Cells were exposed to UVA and UVB using a solar simulating source and hsp72 was determined in whole cell extracts by immunoblotting. For inhibition of mRNA and protein synthesis cordycepin (20 microg/ml) and cycloheximide (10 microg/ml) were added to the cultures, respectively. UVA-induced lipid peroxidation was inhibited by alpha-tocopherol and butylated hydroxytoluene (BHT). UVA but not UVB induced hsp72 with maximal expression at 40 J/cm2, 8-12 h after exposure. Induction was blocked by cordycepin as well as by cycloheximide indicating that both, mRNA and protein synthesis, are required for UVA-induction of hsp72. Inhibition of cell lipid peroxidation with alpha-tocopherol and BHT had no effect on hsp72 expression. These results suggest that induction of hsp72 is part of an adaptive response mechanism in human cells to UV-related stress.